Our calculations are based on the modeling technique and simulation ab-initio that appeals to the Density Functional Theory (DFT) relying on the Full-Potential Linearized Augmented Plane Waves (FP-LAPW) method that requires a calculation process using approximations such as Local Density (LDA) and Generalized Gradient (GGA) developed in the modelling software of nanostructures WIEN2k. The optimal structure of the binary semiconductor ZnSe crystallizing in the complex phase of Zinc Blende (B3) was determined by studying the variation of energy depending on the volume of the elementary cell. Then the electronic properties of the optimized state were analyzed such as the gap energy, the total density of states (TDOS), the partial density of states (PDOS) and the repartition of the electronic charge density. The obtained results were successful compared with other theoretical and experimental values reported in literature.
Introduction
Researchers in the field of nanotechnology are interested more and more in the study of properties of nanostructures based on II B -VI A semiconductors because of their applications in the development of new optoelectronic devices. Among these semiconductors we include mono-chalcogenide Zinc ZnX (X = O, S, Se, Te). These compounds are technologically important and are used in many applications [1] such as optical memories of high density, the semiconductor laser devices, the transparent photodetectors conductors, visual displays, solar cells…
The current researches in electronics and optoelectronics have deduced that studies of structural and electronic properties of these devices have a significant interest in their development of new nanotechnologies.
Recently, there have been many empirical and theoretical calculations by the ab-initio method of structural and electronic properties for the ZnX compounds [2] - [5] . Tsuchiya et al. [3] calculated the energy band structure and the density of states for ZnS using the method of empirical pseudo-potential. Walter et al. [4] used the empirical pseudo-potential method to calculate the band structure of ZnSe and ZnTe. Huang Ching et al. [5] used the LCAO method (The Linear Combination of Atomic Orbitals) to calculate the band structure and the density of states for ZnX compounds. Karazhanov et al. [2] have used the functional theory of density to calculate the electronic structure of ZnX. In this context, we seek to optimize the structural and electronic properties of binary semiconductors based on ZnSe crystallizing in the Zinc Blende structure (B3). Our work is based on the theoretical calculations using the Full Potential Linearized Augmented Plane Waves method (FP-LAPW) developed in the calculation of ab-initio. This technique of modeling and simulation requires some approximation methods such as Local Density Approximation (LDA) and Generalized Gradient Approximation (GGA) of the Theory of Functional Density (DFT) to study the structural and electronic properties of the ZnX compounds.
Calculation Method
Our ab-initio calculations are carried out by a self-consistent cycle by solving the Kohn-Sham equation, using the FP-LAPW technical method of the Density Functional Theory (DFT) [6] , as transposed into WIEN2k code [7] .
The Approximations of Gradient Generalized (GGA) and Local Density (LDA) [8] were used to determine the exchange-correlation potential.
In the FP-LAPW technique the heart electrons, semi-heart and the valence electrons are included in the core-electron interaction calculations (poly-electronic system) to obtain more accurate results, the unit cell of the atomic lattice is modeled by spheres of muffin-tin radius RMT, associated with the bound electrons and the atomic nucleus.
Valence electrons are associated with the interstitial space between these spheres and are described by the wave vector k. In these two different regions, a set of basic equations of the FP-LAPW method is used [7] .
In the Zinc Blende phase (B3), the muffin-tin radius RMT Zn atoms and Se are respectively 2.24 a.u and 2.13 a.u. Cutting the module reciprocal lattice vector K max = 9.5/R min , R min with the smallest RMT selected for the determination of the plane waves necessary for the expansion of the wave function in the interstitial region. The maximum value for the expansion of the wave functions inside the spheres was taken by default to L max = 10. The G max parameter was between the range G min = 8.92019 ≤ G ≤ G max = 12 which determines the Fourier development of precision, it is used to truncate the development plane wave potential and the charge density.
A mesh point 740 k (9 × 9 × 9) was taken in the first irreducible brillouin zone of the structure (B3) ZnSe. In our work we have neglected the spin-orbit coupling. The self-consistency is considered converged when the total energy of the system is stable with a convergence criterion of 0.0001 Ry and 0.001 e for charging and while imposing a separation with a cut-off energy (e Cut ) −6.0 Ry between core states and valence states.
Results and Discussions

Structural Properties
Our ab-initio calculations are carried out in conditions of zero pressure and temperature 0 K. The volume optimization was performed using the experimental value of the lattice constant of which is 5.667 (Å) for Zinc Blende phase ZnSe knowing that the space group F43 is 216-m. For atomic positions of Zn and Se respectively are in the positions (0, 0, 0) and (1/4, 1/4, 1/4) of the primitive unit cell. The variations of the total energy as a function of volume were used to determine the optimal lattice constant a, the compression module B and its derivative of pressure B'. With this technique, these parameters are calculated by adjusting the total energy in the Murnaghan equation of state [9] . The results derived from the curves in Figure 2 are prepared in Table 1 with experimental results and other results of theoretical calculation.
We see that our calculation gives results that are in good agreement with experimental values known in the literature.
We note that the GGA method parameterized by Wu and Cohen is here more efficient and gives significant improvements for calculating the lattice parameter "a" in the Zinc Blende structure of binary ZnSe.
Electronic Properties
Electronic Band Structure
The electronic properties of the ZnSe Zinc Blende phase are modeled using the optimal network parameter calculated previously. This underestimation of the band gap is mainly due to the fact that the simple form of these approximations does not take into account energy self-quasiparticle correctly [19] , this which does not make it flexible enough to accurately reproduce both the energy exchange-correlation and its derivative charge.
It is important to note that the formalism of the density functional theory is limited to the calculation of band structures and densities of states and we cannot compare directly these results with the experimental values [20] .
For that reason, we study the electronic properties of our material ZnSe in Zinc Blende phase by integrate the potential mBJ (modified Becke-Johnson potential) in our calculations, which we allowed to correct the energy gap [21] . To improve our band structure calculations and the density of states we use the mBJ-LDA and mBJ-GGA wc approximations by adopting the value optimal network parameter calculated by Table 2 with other experimental and theoretical results.
All of the energies are in eV. NLPM: non-local pseudopotential; LCGO: linear combination of Gaussian orbitals; SE-TBM: semi empirical tight binding method. Figure 3 It is observed that in the region of the valence band, there is a substantial dispersion of bands in the branches ГX and ГL and there is also a small dispersion in the XK direction that demonstrates a weak interaction between layers. These bands along XK show of the localized electronic states [33] .
The bands of structures ZnSe are qualitatively similar and the minimum of the conduction band and the maximum of the valence band are located at the same point Γ. So our material belongs to the category of direct gap semiconductors.
Analysis of these band structures for binary component ZnSe gives a Span width of the valence band assessed between 13 eV and 13.6 eV calculated by the different approximations.
Is found that the gap values calculated by the mBJ-LDA and mBJ-GGAwc method are closer to the experimental results than those calculated with the LDA and GGA-wc approximations.
Density of State
In order to better understand the electronic properties of semiconductor ZnSe in Zinc Blende phase, we have studied qualitatively the total density of states (TDOS) ZnSe in the fundamental state and the partial density (PDOS) for the cation states (Zn) and the states of the anion (Se).
In our calculation, we used a mesh of 2000 k-point in the first brillouin zone. illustrates the different contributions to the density of total and partial states of ZnSe, respectively calculated with the GGA-wc approximation and with the modified BeckeJohnson correction (mBJ-GGA wc ).
Starting from the total densities one sees clearly that in the Zinc Blende structure (B3) ZnSe, the lower part of the valence band is dominated by chalcogenide states (Se).
Although the upper part is occupied by the states of cation (Zn).
It emerges from the partial densities represented in graphs (5-c) and ( 
Conclusions
Our modeling results of structural and electronic properties of ZnSe-based nanostructures in the Zinc Blende phase using the FP-LAPW method with approximations such as LDA, GGA, and mBJ are in good agreement with the theoretical results and experiments available.
We have also shown that the calculation of the lattice parameter "a" strongly depends on the choice of the functional exchange and correlation.
The LDA and GGA approximations are sufficient to optimization of the parameter structure, but they are insufficient for optimizing the band gap energy.
Recourse to mBJ approximation is necessary for the improvement of our calculation of the value of the gap.
The analysis of the profiles of densities of the electronic states and the density of the electronic charges shows that the structure presents some bonds which are both covalent and ionic.
